Proglucagon processing profile in canine L cells expressing endogenous prohormone convertase 1/3 and prohormone convertase 2.
The tissue-specific differential processing of proglucagon (Pg) yields glucagon in pancreatic A cells and glucagon-like peptide-1 (GLP-1), GLP-2, and glicentin in intestinal L cells. It has been suggested that the difference in Pg cleavage in A and L cells is due to the presence of distinct prohormone convertases (PC) in the two cell types, PC1/3 in the L cell and PC2 in the A cell. PC2 has been shown to cleave the N-terminal part of Pg, being essential for glucagon formation and PC1/3 to cleave the C-terminal part of Pg, leading to the formation of GLP-1. However, some of the cleavage sites in Pg have not proven to be substrates exclusively for either PC2 or PC1/3, and the cleavage profile of Pg in a primary cultured L cell has not yet been correlated with the actual presence of PC2 and PC1/3 in the L cell. We demonstrate here the presence of PC1/3, PC2, and the PC2 chaperone 7b2, in L cells using light immunohistochemistry on sections from canine ileum and on a canine intestinal cell culture enriched for L cells. Analysis of the cultured L cells, using gel chromatography and RIA, confirms the classical intestinal cleavage profile of Pg, resulting in mainly glicentin, oxyntomodulin, GLP-1-(7-37), and GLP-2. Despite the presence of 7b2 and mature PC2, as demonstrated by Western blot, absolute minimal amounts of glucagon were detected. These data show that the presence of intracellular PC2 and 7b2 in a primary cell possessing Pg does not have to lead to the formation of glucagon. This formation must then require an additional element to occur, or alternatively, the results could be explained by a canine specific organization of PC2 and Pg into separate compartments, which would prevent interaction.